Biodefense function of omental milky spots through cell adhesion molecules and leukocyte proliferation.
To evaluate the immunological functions of the greater omentum in the peritoneal cavity, the localization of cell adhesion molecules (CAMs) on mesothelial cells and leukocytes in the omental milky spots were studied in normal and lipopolysaccharide (LPS)-stimulated mice by means of immunoelectron microscopy. The milky spots featured numerous leukocytes among the dome-shaped mesothelial cells, even in the normal stable state. Leukocyte integrins LFA-1, Mac-1, and VLA-4 were preferentially localized to microvilli and ruffles of macrophages and lymphocytes. The mesothelial cells of the milky spots showed higher ICAM-1 levels than did those of other omental regions, and fibronectin was detected in the stomata. The number of leukocytes markedly increased following an increase in proliferating cell nuclear antigen (PCNA)-positive cells in the milky spots after LPS stimulation. The mesothelial cells contained VCAM-1 newly restricted to the microvilli and increasing amounts of ICAM-1. These results show that the omental milky spots are active sites for leukocyte migration and peritoneal leukocyte supply because of the presence of adhesion molecules and active cell proliferation. Proliferative active leukocytes and those that have migrated from vessels pass through the stomata via an interaction of VLA-4 and fibronectin, adhere to the microvilli of the activated mesothelial cell surface as the result of an interaction between ICAM-1/VCAM-1 and integrins, and exude into the peritoneal cavity. Much of the exudation and adhesion of leukocytes seen in the milky spots of LPS-stimulated mice may be attributable to an increase in cell proliferation and in the amounts of ICAM-1 and VCAM-1.